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ABSTRACT

Renal cell carcinoma accounts for 2-3% of all malignant neoplasms. Metastatic disease of
the spine is common and 50% of bone metastases are already present at the time of primary
diagnosis. Bone metastases from renal cell carcinoma are difficult to manage, especially vertebral
localization.

A 48-year-old woman was diagnosed with renal cell carcinoma in the context of low back pain.
The patient presented two skeleton metastases at diagnosis (T'11 and 5th rib). The patient received
neoadjuvant treatment with cabozantinib, followed by removal of the renal tumor. Radiotherapy
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was administered for the lumbar lesion. In spite of the radiotherapy treatment, increased low back
pain limiting mobility and ambulation. MRI showed an occupation of the spinal canal, without
neurological lesion. The SINS scale revealed a score of 14 (vertebral instability). The patient’s
prognosis was greater than 12 months according to the Tokuhashi score. Based on clinical and
mechanical criteria, surgical treatment of the vertebral lesion was decided. T11 vertebrectomy
was performed, the reconstruction was made with an expandable cage, and T8 a L2 posterior
spinal arthrodesis. A partial resection of the fifth rib was performed in order to remove the whole
macroscopic tumor. After 3 months, she was diagnosed with a local infection, treated by irrigation,
debridement and antibiotherapy, with good evolution. At 1-year follow-up, she has no low back
pain or functional limitation. Follow-up chest-abdomen-pelvis computed CT scan showed absence
of disease progression, furthermore, the vertebral arthrodesis shows fusion signs. At the time of
this report, there are no clinical or radiological data of infection.
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1. Introduction

Bone metastases are the most frequent tumor in the skeleton and their most frequent location is
in the spine (McLaughlin & Lipworth., 2000). Renal cell carcinoma (RCC) accounts for 2-3% of all
malignant neoplasms. The most frequent location of renal metastases is the lung (50%) followed by the
bone (20-50%) (McLaughlin & Lipworth., 2000). Fifty percent of patients have at least one metastasis
at the time of diagnosis (Umer, et al., 2018). About 30% of patients with renal cell carcinoma are
diagnosed with a pathological fracture (Smith, et al., 1992).

The prognosis of RCC with distant metastatic disease is poor, with a median life expectancy of
12-24 months. In addition, the estimated survival will be lower if the metastasis is located in the spine
compared to the extremities. (Smith, et al., 1992). Bone destruction is associated with mechanical
instability, intractable pain, radiculopathy and symptoms of cord compression (Smith, et al., 1992).

Bone disease secondary to RCC is difficult to treat. It is a partially resistant disease to chemotherapy
and radiotherapy; therefore, en bloc resection should be considered to minimize the risk of local
disease progression (Les, e al., 2001). RCC 1s an extremely vascularized tumor which poses a risk of
hemorrhage. This profuse vascularization makes surgical resection hazardous. Embolization of the
tumor prior to surgery is recommended (Langdon, et al., 2009).

To decide whether a patient should be treated by palliative surgery or conservatively, the revised
Tokuhashi score can be used, which is based on the type of primary tumor and the patient’s
comorbidities (Tokuhashi, e al., 2005). Indications for surgery in the treatment of metastatic spinal
disease due to renal cell carcinoma are the following: solitary osseous metastases with or without
compression, and multiple osseous metastases with unilocular cord compression (Giehl & Kluba.,
1999). The spinal neoplastic instability score (SINS) assesses spinal stability. This score allows surgical
treatment to be indicated independently of other variables such as tumor histology or radiosensitivity
(Laufer, e al., 2013b). Surgical treatment of spinal instability allows better pain control and prevents
serious neurological complications (Laufer, ¢t al., 2013a, Mendel, e al., 2009).

Indications for surgical treatment of spinal metastases range from spinal stabilization to en bloc
resection of the lesion. The gold standard treatment for a solitary spinal metastasis is a total en
bloc vertebrectomy (Tomita, et al., 2001, Tomita, et al., 1994). Although vertebral metastasis is not
1solated, prophylactic spinal stabilization should be performed when there is a risk of fracture and/or
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instability to avoid acute cord compression (Langdon, et al., 2009). Another useful surgical treatment
in spinal metastases is cement augmentation, which is indicated in patients with pathological vertebral
fractures that do not require cord decompression. Cement augmentation allows the anterior column
of the spine to be reconstructed in a minimally invasive procedure (Langdon, et al., 2009, Mendel, et

al., 2009).

Goals of surgical treatment are to decrease the patient’s pain, to preserve or to regain his or her
mobility, as well as to prevent local complications (fracture, neuronal instability and cord compression).

2. Case report

A 48-year-old female presented to our emergency department with back pain at the thoracolumbar
junction, which has worsened over the last 3 months. She also mentioned right flank and hypochondrium
pain in addition to body weight loss of approximately 5 kg over the past month.

A physical examination did not find a significantly palpable mass in the right abdomen. There
was no superficial lymphadenopathy. Neurological examination showed no pathological findings,
including a negative Hoffmann sign. Laboratory tests result showed no pathological data. Emergency
computed tomography scan revealed a solid tumor lesion (approximately 64 x49 mm) with hyper
vascular appearance, congruent with RCC. Bilateral external iliac and inguinal lymphadenopathy
was found, in addition to an extracompartimental lytic lesion at the level of T11 which invaded the
spinal canal with a pathological fracture of the vertebral body.

The patient was admitted to the oncology department to complete the diagnostic test studies. C'T
scan of the chest revealed a lesion at the level of right 5th rib. A subsequent CT-BAG confirmed the
diagnosis of clear renal cell carcinoma nuclear grade II. The patient was diagnosed with stage IV
renal cell carcinoma. The case was discussed at the multidisciplinary oncology board and the patient
was included in a clinical trial for the administration of neoadjuvant treatment with cabozantinib
prior to cytoreductive radical nephrectomy which were made three months later. Regarding spinal
injury, radiotherapy was proposed to treat severe low back pain and to prevent progression of spinal
cord invasion.

The patient was referred to Spine Orthopedic outpatient consultation four months after the renal
surgery and spine radiotherapy treatment. She related a persistent low back pain instead of pain
killers. A physical examination did not find any neurological deficit. Spinal radiographs (Figure
1) showed a pathological fracture of T11 with increased thoracic kyphosis with an angle greater
than 25°. Thoracic MRI and CT scan (Figure 2) revealed a lytic lesion with a vertebral collapse
and soft tissue mass involvement the epidural space around T11. The patient was evaluated at the
multidisciplinary oncology board where palliative surgical treatment was recommended, based on
clinical (Tokuhashi score= 14, life expectancy of * 12 months) and mechanical (SINS= 11, vertebral
instability) criteria.

The objectives of surgical management in this case were pain control, improving spinal stability
and reducing the risk of spinal cord injury.
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Figure 1.
X-ray, anteroposterior (A) and lateral (B) views, showing compression fracture of T11.

Figure 2.
Thoracic CT scan (A) and RMI(B) revealed a lytic lesion with a vertebral collapse and soft tissue
mass involvement the epidural space around T11.

Surgical procedure

The patient was put to sleep using general anesthesia and was placed in prone position. T11
vertebrectomy was performed through a posterior midline approach, thus obtaining a decompression
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of the spinal cord. The vertebral body was completely relieved of its tumor mass but it was impossible
to perform it by en bloc laminectomy and en bloc corpectomy due to post-radiation fibrotic changes.

The reconstruction was made with an expandable cage, and T8 a L2 posterior spinal arthrodesis.
The posterior iliac crest constituted the allograft that was utilized to facilitate biologic fusion in
combination with demineralized bone matrix.

The patient was placed in lateral decubitus. A wide incision was made in the right fourth intercostal
space to expose the 5th rib. The lateral rib margins are divided using guillotine rib shears. We
performed a partial 5th rib resection using a Gigli saw with a wide margin. Post-surgical radiographs
are shown in Figure 3.

Figure 3.
Post-surgical radiographs, anteroposterior (A) and lateral (B) views. Reconstruction with expansible
cage and T8-L2 spine arthrodesis.

Motor evoked potentials (MEPs) and somatosensory evoked potentials (SSEPs) were obtained
during the procedure. A decrease in both was observed during cage placement. The spinal cord was
carefully explored. No compression or stretching lesions were identified. MEP and SSEP spontaneously
returned to normal values within minutes. Postoperatively, the patient evolved satisfactorily with
functional mobilization and without sensory alterations.

The patient was in intensive care unit around 24 hours. Walking with a thermoplastic back support
was started on the second day after surgery. Hospital admission was 5 days, with good evolution on
control and motor function.

Histological findings, including macroscopic and microscopic, showed wide margin resection,
except for the epidural margin which was marginal.

Three months after surgery, the patient was seen to the emergency department with fever and
lumbar pain. The surgical incision showed signs of infection with purulent drainage and redness. Given
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the clinical suspicion of postoperative infection, urgent surgical treatment was performed by irrigation
and debridement of the necrotic tissue. During the procedure, five tissue specimens were collected
for microbiological study. Bacterial growth of Arcanobacterium and Corynebacterium striatum
was observed. The patient was treated for 6 weeks with antibiotherapy, according to antibiogram
(amoxicillin-clavulanic acid, vancomycin and linezolid) with good clinical and analytical evolution.

At 1-year follow-up, she has no low back pain or functional limitation. The neurological examination
shows no pathological data. Under the supervision of the oncology department, the patient continues
treatment with cabozantinib. Follow-up chest-abdomen-pelvis computed CT scan showed absence
of disease progression, furthermore, the vertebral arthrodesis shows fusion signs. At the time of this
report, there are no clinical or radiological data of infection.

3. Discusion

Metastatic pathologic fractures of the spine can lead to a debilitated state due to severe pain and
possible motor weakness. Renal cell carcinoma requires demanding treatment. As better treatments
for primary disease become available, patients are living longer; therefore, adequate treatment of
secondary disease is needed.

Spinal metastases can be treated by radiation therapy or surgery (Cho, et al., 2015). The gold
standard treatment for a solitary spinal metastasis is total en bloc resection (Langdon, e al., 2009).
However, the final decision on the type of treatment must be individualized, according to the opinion
of the multidisciplinary oncology team (Ortiz-Cruz & Ramos-Pascua, 2020). Our patient presented a
bone metastasis at diagnosis with great pain and risk of neuronal injury due to spinal cord instability
or invasion. For these reasons, surgical treatment of the primary tumor and radiotherapy for the spine
were initially decided.

The use of radiotherapy in these patients remains controversial, RCC is a tumor classically
considered as a radioresistant, but advances in radiotherapy technologies have made it possible to
administer high doses of radiation with local control that can exceed 90% in the case of SRS (Umer,
et al., 2018). The response to radiotherapy is less predictable than in other types of tumors (Umer, et
al., 2018, Cho, et al., 2015). In this case, there was a worsening of pain despite radiotherapy treatment,
so surgical treatment was considered.

Surgical management depends on the site and number of lesions and estimated survival (Joaquim,
etal.,2015). In this case the primary tumor was successfully removed and had only two bone metastases
(T'11 and 5th rib). The multidisciplinary oncology team decided on surgical treatment with complete
tumor resection for clinical and mechanical reasons.

From a clinical point of view, it has been shown that wide resection of a metastasis in renal cell
sarcoma, in the absence of primary disease, can increase life expectancy (Ortiz-Cruz & Ramos-Pascua,
2020). The patient was at risk for neuronal compression during her evolution, given that the tumor
had already invaded the spinal canal. From the mechanical point of view, the SINS scale revealed
a score of 11, surgical stabilization was indicated to avoid spinal cord injury. Surgical treatment is
associated with better pain control rates compared to other treatments (radiotherapy or pain unit
therapies) (Cho, e al., 2015). This is due to tumor removal, release of the spinal canal and stable
vertebral fixation. In addition, quality of life reportedly improves following palliative surgery (Cho, et
al., 2015), as in our patient who had a great functional limitation and after surgery was able to walk
independently.
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However, these are complex surgeries with significant associated morbidity. It is estimated that
palliative surgery with vertebral resection only benefits half of the patients (Cho, ¢t al., 2015, Joaquim,
etal.,2015). About 25-30% of patients treated with vertebral surgery have some complication. Infection
1s the most frequent complication, as in the case of our patient (Langdon, ¢t al., 2009, Cho, et al., 2015,
Joaquim, et al., 2015). In addition, up to 10% of cases may present intraoperative death (Langdon, et
al., 2009, Ortiz-Cruz & Ramos-Pascua, 2020). Therefore, treatment must be individualized for each
patient and under the consensus of the multidisciplinary oncology team.

4. Conclusions

As the primary treatment of renal cell carcinoma improves, it is necessary to improve the treatment
of secondary disease. The type of treatment will depend on the estimated survival, the quality
of life of the patient, as well as the spinal instability and spinal cord compression. Total en bloc
vertebrectomy is the gold standard treatment for solitary spinal metastases. The response to radiation
therapy is unpredictable in RCC. Although it has been classically considered a radioresistive tumor,
new radiation therapies are obtaining better responses.
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RESUMEN

El carcinoma de células renales representa el 2-3% de todas las neoplasias malignas. La enfermedad
metastasica de la columna vertebral es frecuente y el 50% de las metastasis 6seas ya estan presentes
en el momento del diagnéstico. Las metastasis 6seas del carcinoma de células renales son dificiles
de manejar, especialmente en localizacién vertebral.

Una mujer de 48 anos fue diagnosticada de carcinoma de células renales en el contexto de
un dolor lumbar. La paciente presentaba dos metastasis 0seas en el momento del diagnoéstico
(T11y 5% costilla). Inicialmente recibi6 tratamiento neoadyuvante con cabozantinib, seguido de
la extirpacién quirdrgica del tumor renal. Se administré radioterapia para la lesion lumbar. A
pesar del tratamiento radioterapico, aument6 el dolor lumbar con limitaciéon para la movilidad
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y la deambulacion. La RM mostr6 una ocupacién del canal espinal, sin lesiéon neurologica. La
escala SINS revel6 una puntuacién de 14 (inestabilidad vertebral). El pronéstico de la paciente era
superior a 12 meses segin la puntuacion de Tokuhashi. Basandose en criterios clinicos y mecanicos,
se decidio el tratamiento quirtargico de la lesion vertebral. Se realiz6é una vertebrectomia de T11,
para la reconstruccién se usé una caja extensible, junto con una artrodesis vertebral T8-L2. Se
realizé una reseccion parcial de la quinta costilla para eliminar todo el tumor macroscopico. A los
3 meses de la cirugia la paciente fue diagnosticada de infeccion local, tratada mediante irrigacion,
desbridamiento y antibioterapia, con buena evoluciéon. Al afio de seguimiento, no presenta dolor
lumbar ni limitacién funcional. La tomografia computarizada de térax-abdomen-pelvis de
seguimiento mostré ausencia de progresion de la enfermedad, ademas, la artrodesis vertebral
muestra signos de fusion. En el momento de este informe, no hay datos clinicos ni radiolégicos de
infeccion.

Palabras clave: metastasis espinales, carcinoma de células renales, inestabilidad espinal, cirugia
de columna.
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